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Virtue of compactness
Definition: A first-order sentence ψ is trivial over finite models if it is eventually constant. Fact: Every nontrivial first-order sentence θ has infinite models of both it and its negation. Proof: There are arbitrarily large finite models of both θ and ¬θ. Hence both {θ} ∪ Φ ∞ and {¬θ} ∪ Φ ∞ are finitely satisfiable, so by compactness each have an infinite model. Sciences 30-3-2012 3 Connectivity [Gaifman, Vardi, '85] Theorem: Connectivity is not FO in the finite.
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T is consistent with both θ and ¬θ (separately). So by compactness we get T ⊭ ¬θ and T ⊭ θ. Models of T are unions of infinite chains, so T is uncountably categorical. ∴ T is complete, >=<. Gaifman graph
Definition:
The Gaifman graph of a relational L-structure S is the simple graph over |S| with
Idea: pair elements occurring jointly in tuple Advantage: Can refer to graph notions such as distance d (a, b) and degree in any L-structure. T is finitely consistent. By compactness we get
Threshold locality
Theorem: [Fagin, Stockmeyer, Vardi, 1995] Over degree d bounded structures, every firstorder sentence φ is Hanf threshold local: it has a radius r and threshold t such that for all N, The isomorphisms form a finitely branching tree under inclusion (König's infinity lemma). [u ~ v] 
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